. . I  m  p  o  r  t  a  n  t  l  y  ,  m  u  t  a  t  i  o  n  s  i  n  C  h  k  2  d  o  n  o  t  p  r  e  v  e  n  t  a  c  c  u  m  u  l  a  t  i  o  n  o  f  D  N  A  d  a  m  a  g  e  ;  r  a  t  h  e  r  t  h  e  y  p  r  e  v  e  n  t  t  h  e  s  i  g  n  a  l  i  n  g   r  eu  i  r  e  d  f  o  r  t  h  e  c  e  l  l  t  o  r  e  c  o  g  n  i  z  e  t  h  a  t  D  N  A  d  a  m  a  g  e  h  a  s  o  c  c  u  r  r  e  d  a  n  d  r  e  s  p  o  n  d  b  y  c  o  m  m  i  t  t  i  n  g  t  o  a  p  r  o  g  r  a  m  m  e  d  c  e  l  l  d  e  a  t  h   p  a  t  h  w  a  y  (  8  4  ) . W  e  t  h  e  r  e  f  o  r  e  e  m  p  l  o  y  e  d  a  n  I  R  c  o  n  s  t  r  u  c  t  d  i  r  e  c  t  e  d  a  g  a  i  n  s  t  l  o . m  e  c  h  a  n  i  s  m  s  b  y  w  h  i  c  h  T  D  P  -4  3  p  r  o  t  e  i  n  p  a  t  h  o  l  o  g  y  d  i  s  r  u  p  t  s  s  i  R  N  A  s  i  l  e  n  c  i  n  g  r  e  m  a  i  n  t  o  b  e  i  n  v  e  s  t  i  g  a  t  e  d  ,  b  u  t  w  e  f  a  v  o  r  t  h  e  i  d  e  a  t  h  a  t   i  t  i  n  v  o  l  v  e  s  d  i  r  e  c  t  i  n  t  e  r  a  c  t  i  o  n  s  b  e  t  w  e  e  n  T  D  P  -4  3  a  n  d  t  h  e  s  i  R  N  A  p  r  o  t  e  i  n  m  a  c  h  i  n  e  r  y  (  4  3  ,  4  5  )  ,  a  n  d  o  u  r  p  r  e  v  i  o  u  s  f  i  n  d  i  n  g  s  a  l  s  o   s  u  g  g  e  s  t  d  i  r  e  c  t  i  n  t  e  r  a  c  t  i  o  n  w  i  t  h  R  T  E  R  N  A  s  (  5  2  )  .  T  h  e  d  i  s  r  u  p  t  i  v  e  i  m  p  a  c  t  o  f  T  D  P  -4  3  o  n  t  h  e  s  i  R  N  A  s  y  s  t  e  m  p  o  i  n  t  s  t  o  a  g  e  n  e  r  a  l  l  o  s 
Enrichment analysis for KEGG ALS pathway
The ortholog pairs of fly and human were predicted with the Drosophila Integrated Ortholog Prediction Tool (DIOPT), which integrates the ortholog predictions from 11 existing tools (113). The pairs with the "high" rank, defining as the best match with both forward and reverse searches and the DIOPT score is at least 2, were selected. Then we performed Fisher's exact test to check if the differential expression fly genes are enriched in the KEGG ALS human genes with identifiable fly orthologs. 2  0  1  2  ;  2  0  1  2  :  3  5  6  0  8  1  .  6  6  .  M  i  g  u  e  l  L  ,  F  r  e  b  o  u  r  g  T  ,  C  a  m  p  i  o  n  D  ,  L  e  c  o  u  r  t  o  i  s  M  .  B  o  t  h  c  y  t  o  p  l  a  s  m  i  c  a  n  d  n  u  c  l  e  a  r  a  c  c  u  m  u  l  a  t  i  o  n  s  o  f  t  h  e  p  r  o  t  e  i  n  a  r  e  n  e  u  r  o  t  o  x  i  c  i  n  D  r  o  s  o  p  h  i  l  a  m  o  d  e  l  s  o  f  T  D  P  -4  3  p  r  o  t  e  i  n  o  p  a  t  h  i  e  s  .  N  e  u  r  o  b  i  o  l  o  g  y  o  f  d  i  s  e  a  s  e  .  2  0  1  1  ;  4  1  (  2  )  :  3  9  8  -4  0  6  .  6  7  .  H  a  i  d  e  t  -P  h  i  l  l  i  p  s  A  M  ,  H  e  s  t  e  r  M  E  ,  M  i  r  a  n  d  a  C  J  ,  M  e  y  e  r  K  ,  B  r  a  u  n  L  ,  F  r  a  k  e  s  A  ,  e  t  a  l  .  A  s  t  r  o  c  y  t  e  s  f  r R  N  A  p  a  t  h  w  a  y  m  u  t  a  t  i  o  n  s  d  i  s  r  u  p  t  e  m  b  r  y  o  n  i  c  a  x  i  s  s  p  e  c  i  f  i  c  a  t  i  o  n  t  h  r  o  u  g  h  a  c  t  i  v  a  t  i  o  n  o  f  a  n  A  T  R  /  C  h  k  2  D  N  A  d  a  m  a  g  e  r  e  s  p  o  n  s  e  .  D  e  v  e  l  o  p  m  e  n  t  a  l  c  e  l  l  .  2  0  0  7  ;  1  2  (  1  )  :  4  5  -5  5  .  8  4  .  B  r  o  d  s  k  y  M  H  ,  W  e  i  n  e  r  t  B  T  ,  T  s  a  n  g  G  ,  R  o  n  g  Y  S  ,  M  c  G  i  n  n  i  s  N  M  ,  G  o  l  i  c  K  G  ,  e  t  a  l  .  D  r  o  s  o  p  h  i  l  a  m  e  l  a  n  o  g  a  s  t  e  r  M  N  K  /  C  h  k  2  a  n  d  p  5  3  r  e  g  u  l  a  t  e  m  u  l  t  i  p  l  e  D  N  A  r  e  p  a  i  r  a  n  d  a  p  o  p  t  o  t  i  c  p  a  t  h  w  a  y  s  f  o  l  l  o  w  i  n  g  D  N  A  d  a  m  a  g  e  .  M  o  l  e  c  u  l  a  r  a  n  d  c  e  l  l  u  l  a  r  b  i  o  l  o  g  y  .  2  0  0  4  ;  2  4  (  3  )  :  1  2  1  9  -3  1  .  8  5 . N  =  2  f  o  r  a  l  l  0  D  a  y  g  r  o  u  p  s  ;  h  T  D  P  -4  3  /  +  ,  3  D  a  y  ,  N  =  3  ;  R  e  p  o  /  +  ,  3  D  a  y  ,  N  =  4  ;  R  e  p  o  >  h  T  D  P  -4  3  ,  3  D  a  y  ,  N  =  7  . S3. Fig. A reporter of gypsy mobilization.
(S3A) Design of the Gypsy-G2M reporter takes advantage of the replication mechanism of retroviruses. Because of two separate template switches, sequences from the right half of the 5'LTR are used to complete replication of the 3'LTR. And likewise, sequences from the left half of the 3'LTR are used as template to complete the 5'LTR. We placed a UAS element that lacked a reporter into the 5'LTR and a reporter lacking a promoter (myrGFP-P2A-H2BmCherry, G2M) into the 3'LTR. After replication and re-insertion into the genome, the UAS element is placed upstream of the G2M reporter. G2M encodes a membrane GFP, followed by the P2A self cleaving peptide, followed by a nuclear-mCherry. Thus expression of G2M labels the nucleus with mCherry and the membrane with GFP, as shown in Drosophila S2 cells. Details of this reporter design will be described elsewhere. (S3B) Replication of gypsy-G2M
was monitored in transgenic flies by detection of mCherry nuclear label under control of the Repo-Gal4 line. Expression of mCherry (red) was seen in glial cells that were co-labeled with an antibody against the repo protein (Blue), which marks glial nuclei. This reporter system reveals a significant (S3B,C) age dependent increase in gypsy replication in control flies that carry only a UAS-lacZ cassette (S3B left panels compare day 2 age with day 5-7 age, S3C for quantification). This age-related expression is consistent with our prior observations of gypsy replication during aging using a different reporter (19). Co-expression of hTDP-43 under Repo-Gal4 causes a significant increase in mCherry labeling at both ages (S3B right panels; S3C for quantification). In addition, the accumulation of mCherry labeled nuclei also depends upon gypsy expression because co-expression of the gypsy-IR significantly reduces the reporter expression (S3C). 
S8. Fig. Expression of hTDP-43 results in a loss of siRNAs anti-sense to RTEs whose expression is increased. . 1 ), and also exhibit decreased anti-sense/sense siRNA ratio. This is in contrast to Burdock, whose RNA levels are unchanged and whose siRNA anti-sense/sense ratio is unchanged. (B) Overall, there is a significant decrease in anti-sense/sense ratio for the subset of siRNAs that map to TEs whose levels are altered by Relative Fold Change n.s.; p = 0.8691 n.s.; p = 0.8773 n.s.; p = 0.2965 p < 0.0001 p < 0.0001 n.s.; p = 1.0000 gypsy ORF2 
Sequencing of small-

